Abstract. The fuzzy comprehensive evaluation method of AHP and the objective weight calculation method of coefficient of variation are applied to the selection analysis of wind turbine. First of all, the related factors that affect wind turbine selection were carried on a thorough analysis and study, then choose economic indicators and technical indicators, wind power matching degree index, manufacturers technical service four categories as the primary evaluation indexes, and consists of multiple secondary indexes respectively, established a comprehensive score evaluation model of wind turbine; Secondly, a specific case using the fuzzy comprehensive evaluation method and the coefficient of variation method are given, deriving the weight of each indicator under a specific premise. At last, the model selection scheme of the optimal wind turbine in the actual wind farm is given, which is matched with the existing literature conclusion, and the reliability of the model is verified.
Introduction
China is a major wind power producer. Since 2006, the installed wind power capacity in China has grown rapidly, driven by national laws, regulations and policies. China's cumulative installed wind power capacity in 2010 was the first in the century [1] . China's installed wind power capacity increased by 1966 gw in 2017, and the cumulative installed capacity reached 188 gw [2] . As the wind power industry development, wind turbines model also from the original global more than 10 kinds of until now there are hundreds of different domestic namely, unit in traditional bidding mode only wind data and well-proportioned topographic map, and finished the feasibility study report can carry out the bidding work [3] , this way, although the technology difficulty is small, but there are disadvantages that not allow to ignore. Therefore, how to establish an evaluation body and select the type of wind turbine most suitable for local wind resources, and how to operate safely, economically and stably has become an important issue facing wind power investment enterprises and even the whole wind power industry.
In the existing literatures on the selection of wind turbine, only the fuzzy comprehensive evaluation method based on AHP is adopted in literature [4] to establish the weight of each level of the evaluation system, which still has a certain subjectivity. Literature [5] mainly starts from the technical and economic perspectives, and proposes the optimization selection methods: capacity coefficient method and specific electricity cost method, but fails to include the local wind resource situation, wind turbine manufacturer's technical service capacity and other influencing factors into the evaluation system. Literature [6] established a mathematical model matching wind turbine and site based on wind farm wind resource status, wind turbine power curve, single-machine capacity and tower height, but did not establish a complete system of evaluation. This article will wind turbines selection characteristics into account comprehensively, and summarized into four categories: economy index, technical index, with wind power matching degree index, manufacturers technical service evaluation index, and under every kinds of sets of secondary indicators can be quantified, through qualitative and quantitative analysis to establish the evaluation model to calculate the comprehensive score wind turbines, and wind power companies bidding for wind farm construction provides a convenient and reliable theoretical basis.
Type Selection System of Wind Turbine The Overall Structure
The general idea of wind power unit selection is to take into account the operating environment of wind power units, wind resource status, technical and economic indicators of wind power units, technical and service indicators of wind power plant manufacturers, and establish a comprehensive evaluation system. The hierarchical structure is divided into three layers: the target layer, namely the comprehensive score of wind turbine; The middle layer, also called the criterion layer, is the four major categories of indicators to participate in the evaluation; The scheme level, also known as the decision level, is the related parameters of the wind turbine to be selected.
Selection Criteria of Wind Power Unit Selection System
There are many indexes to consider in the selection of wind turbine, and the importance of each index to the whole wind farm project is different. In this paper, a simplified index system is selected. The primary indexes can be divided into four categories: economy, technology, matching degree with wind farm and manufacturer's technical service evaluation indexes. Four major categories are subdivided into several subcategories, and a three-level index evaluation system is established. Specific numerical references for each subcategory [5] .
(1) Economic index: it mainly includes specific electricity cost, equipment utilization rate and capacity coefficient in the whole life period. Specific kilowatt-hour costs during the whole life period = specific total investment/annual power generation. Specific total investment includes the price of equipment such as wind turbine generator, tower barrel and box transformer, the basic cost of wind turbine generator and the hoisting cost of wind turbine generator. Capacity coefficient refers to the ratio of annual power generation of wind farms and rated power generation during this period. The larger the capacity coefficient, the more power generation. The higher the equipment utilization rate, the more economical the wind turbine.
(2) Manufacturer's technical service index: arrange and score the technical service ability and manufacturer's supply ability of wind turbine suppliers.
(3) Matching index with wind farms: it mainly includes wind farm environment (cumulative years of extremely low temperature, terrain and transport conditions), wind resource matching (wind shear index, turbulence intensity, IEC grade of wind turbine) and wind farm development requirements [7] .In this paper, the most representative and quantifiable indicators are selected: extreme wind conditions and annual average wind speed at the hub height.
(4) Technical indicators: take into account the parameters of main components: select rated wind speed indicators for the impeller, tower height indicators for the tower barrel and power curve guarantee indicators for the generator [8] .
The Weight of Each Index is Determined Based on AHP and Coefficient of Variation The Determination of Target Layer Weight by Primary Index
The AHP fuzzy comprehensive evaluation method [9] was used to establish the weight of first-level indexes on the target layer:
(1) Establish the factor set of the evaluation object: The set of target layer indexes is 
The fuzzy relation R can be induced by f and the fuzzy comprehensive evaluation matrix can be obtained: We calculated that the weight of the first-level index on the target layer is respectively: 0.5086, 0.2614, 0.1428, 0.0863.
The Determination of Secondary Index Weight to Primary Index Weight
The secondary index adopts the coefficient of variation method to determine the primary index, directly USES the information contained in each index, and obtains the weight of the index through calculation, which is an objective weighting method. The basic approach of this method is: in the evaluation indicator system, the greater the difference in the value of the indicator, that is, the more difficult to achieve the indicator, such indicators can better reflect the difference of the assessed units.
First, according to the data of each indicator, the mean value and standard deviation of the data were respectively calculated, and the coefficient of variation of the data was calculated by:
The variation coefficient of each indicator is added up, and the proportion of the variation coefficient of each indicator is calculated, namely the weight of the secondary indicator w2. The weight of the secondary indicator is multiplied by the weight of the primary indicator, and the weight of the secondary indicator to the target is w3.
The weight of all secondary indexes on the target layer is: 0.0711, 0.0040, 0.0884, 0.0460, 0.0316, 0.0050, 0.0038, 0.0128, 0.0171, 0.0044
The Comprehensive Score of Wind Turbine is Determined
The data related to wind farm matching index have been measured at a weather station located in northeast China, about 40 kilometers southeast of the wind field, and the other secondary index values of four types of models WTG1, WTG2, WTG3 and WTG4 provided by the wind turbine manufacturer are calculated and standardized. The final score is: = ′ • 3, = 1,2,3,4
Among them, n is the number of wind turbine units participating in the rating; ni U ′ is the data after standardization of secondary indexes of all units; w3 is the weight of secondary indexes on the target layer.
The recommended order of each unit model is WTG3>WTG1>WTG4>WTG2.Consistent with the recommended models given in literature [5] , the model is reliable and reasonable.
